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SYNTHESIS  AND  PROPERITES  OF  ARYLSTEARIC  ESTERS 


M.Q.  Rudenko,  Yu.  P.  Sobplev,  M.  S.  Yatsenko, 

L.  B.  Starikova 

The  first  of  the  series  of  aryl  stearic  acids  to  be  synthesized 
vras  phenylstearic  acid  by  Marcusson  [1]  In  1920  by  condensations 
of  benzene  with  oleic  acid  in  the  presence  of  A1C13. 

There  followed  a  number  of  papers  on  the  improvement  of  the 
method  of  preparing  phenylstearic  acid  proper  as  well  as  other  acids 
in  this  series. 

Arylstearlc  acids  with  the  following  aryj  groups  have  been 
synthesized:  phenyl,  tolyl,  naphthyl,  phenoxyphenyl  and  others. 

For  these  only  three  esters  have  been  reported:  ethyl  tolylstearate, 
methyl  phenoxyphenylstearate,  and  methyl  phenylstearate  (not  character¬ 
ized)  [2  through  8]. 

Among  the  number  of  patents  that  have  been  applied  for  is  one 
for  the  application  of  arylstearlc  acids  and  their  salts  as  additives 
to  mineral  oils  [9]. 

The  present  paper  is  devoted  to  the  synthesis  and  study  of  the 
properties  of  esters  of  arylstearlc  acids  in  order  to  explore  the 
possibility  of  using  them  as  synthetic  lubricating  oils. 
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We  prepared  phenyl ,  o-xylyl ,  and  p-xylylstearic  acids  by  conden¬ 
sation  of  commercial  oleic  acid  with  benzene,  o-xylene,  and  p-xylene 
in  the  presence  of  A1C13.  The  aromatic  component  in  the  reaction 
was  taken  in  excess  to  oleic  acid  (5  to  1) ,  xhile  A1C13  and  oleic 
acid  were  taken  in  equimolar  amounts.  The  reaction  was  carried  out 
at  80 0  for  5  to  6  hr.  We  purified  the  prepared  arylstearic  acids 
by  distillation.  In  the  arylation  with  naphthalene  and  diphenyl 
ether,  trichlorbenzene  was  used  as  a  solvent.  Phenoxyphenylstearic 
acid,  along  with  the  above  mentioned  acids,  was  purified  by  distilla¬ 
tion,  but  naphthyls tearic  acid  was  converted  to  methyl  naphthylstearate 
Immediately  after  being  prepared  and  the  stearate  was  later  subjected 
to  distillation.  Of  the  acids  prepared,  phenoxyphenylstearic  and 
o-:iylyls tearic  had  constants  which  differed  from  those  given  in  the 
literature  [6,  8], 


o-xyly  1  s  t  e  ar  1  c 

phenoxyphenyl¬ 

acid 

stearic  acid 

ogling  point  at  C.01J?  am,  °C 

h2c 

d4 

201-202 

1,4975  (1,1936) 

245-251 

1,5198  (1,5263) 

0,9388  (0,9336) 

1,0032  (0,9964) 

120.86  (121,1) 

137,129  (138.09) 

found 

calculated 

120.2  (120,2) 

136,835  (136,72) 

(Data  from  the  literature  are  given  Id  parentheses.1 
The  procedure  followed  enabled  us  to  obtain  higher  yields  for 


some  arylstearic  acids  than  those  stated  in  the  literature. 

The  yields  of  the  arylstearic  acids  are  listed  below  (£). 


p-xylyls tearic 
Naphthylstearic 
Phenoxyphenylstearic 
Phenylstearic 


Given  in  the 
literature 


Obtained 


67  [ 8 J  65 

17.5  [8] 

29  [6]  41 

38  [6]  39 
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The  comer cial  oleic  acid  used  In  the  reaction  contained  a  cer¬ 
tain  amount  of  Impurities  ( linoleic  and  stearic  acids)  ,  and  because 
of  this,  upon  fractional  distillation  of  the  reaction  mixture  stearic 
acid  or  its  ester  distilled  first  and  only  then  the  ester  of  the 
corresponding  arylstearic  acid  or  the  acid  itself.  A  large  pot 
residue  always  remained.  It  was  apparently  a  misture  of  polysubs ti- 
tuted  aromatic  compounds  with  esters  of  polymers  of  linoleic  acid, 
which  appeared  to  be  the  reason  for  the  low  yields  of  arylstearic 
acids.  Only  in  the  case  where  xylol,  a  compound  with  two  substituents 
in  the  ring,  was  used  was  a  65^  yield  of  xylylstearic  acid  obtained. 

The  properites  of  the  residue  from  methyl  phenoxyphenylstearate 
were:  solidification  point  =  -20°;  vi0o  =  35.70;  vao  -  279.  The 
properties  of  the  residue  from  methyl  naphthyl stearate  were;  solidi¬ 
fication  point  =  -5J  v.100  =  55.0;  v5o  =  522. 

We  prepared  the  methyl,  benzyl,  and  2-ethylhexyl  esters  of  the 
phenylstearlc,  o-xylylstearic,  n-xylylstearic,  naphthylstearlc ,  and 
phenoxyphenylstearlc  acids  which  we  had  prepared  and  examined  their 
properties  (Table  1)  . 

Almost  all  of  the  esters  had  very  low  solidification  points 
ranging  from  -40°  to  -608.  The  benzyl  naphthyl-  and  benzyl  phenoxy- 
phenylstearates  have  a  somewhat  higher  solidification  point  of  -35*, 
whereas  the  methyl  esters  of  the  same  acids  solidify  at  -40°  to 
-50°.  The  situation  with  the  esters  of  phenylstearlc  acids  is  pecu¬ 
liar;  the  methyl  ester  solidifies  at  -26°,  and  the  benzyl  ester  at 
-50°,  although  the  viscosity  of  the  latter  (]_so  “  19*32)  is  much 
higher  than  the  viscosity  of  the  methyl  ester  (vso  -  11.38)  . 

At  the  same  time,  the  esters  of  stearic  acid  are  solids  and  have 
a  high  solidification  point.  As  an  example  of  this,  the  benzyl  eeter 
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has  a  waiting  point  of  45.8°,  and  the  methyl  eater,  38°. 

TABLE  1 


Properties  of  the  esters  of  arylstearlc  acids 


Esters  of  arylstearlc 

acids 

boiling 

Z> 

u 

as 

£1 

a* 

-r 

_ 

mrd 

Solidifica¬ 

tion 

point 

•c 

mD 

Exper- 

.raental 

Calcu-" 

lated 

point 

°C 

Methyl  phenyl stearate 

178-183 

0,1 

0,9220 

1,4825 

115,93 

115,70 

-26 

2-ethylhexyl  phenylstear- 
ate 

220-225 

0,01 

0,9038 

1,4780 

148,07 

14853 

below  —60 

Benzyl  phenylstearate 

224-229 

0,015 

0,9587 

15075 

140,140 

139510 

-50 

Methyl  £-xyly la tears te 

178-180 

0,015 

0,9259 

1,4880 

12559 

12454 

-50 

Benzyl  £-xyly latearate 

230-237 

0,02 

0,9616 

15105 

14859 

14955 

-45 

Methyl  jo-xylylstearate 

186—188 

0,015 

05253 

0,4886 

125.41 

12454 

-52 

Benzyl  £-xylylatearate 

234-237 

0,015 

05597 

1*5105 

14951 

149,04 

-50 

Methyl  naphthylstearate 

220-224 

0.02 

05356 

15220 

13553 

13154 

-40 

Benzyl  naphthyl  stearate 

242-252 

0.015 

0,9928 

15400 

15854 

155.15 

-38 

Methyl  phenoxyphenylatear- 
ate 

199-203 

0.015 

O.Uc25 

15125 

14256 

141.45 

-50 

Benzyl  phenoxyphenylgtear- 

258-260 

0.02 

l.«68 

15307 

166,71 

16556 

-35 

The  hypothesis  has  been  previously  stated  that  upon  the  arylatlon 
of  oleic  acid  a  mixture  of  Isomers  Is  obtained  since  an  addition  can 
take  place  st  positions  9  and  10* 

Harmon  and  Marvel  [4]  showed  for  the  case  of  phenylstearic  acid 
that'll  Is  actually  a  mixture  of  nearly  equal  parts  of  9-  and  10- 
phenylstearic  acids.  By  malonic  ester  synthesis  they  obtained  'j- 
phenylstearlc  acid  with  melting  point  of  56.5°  to  58°  and  10-phenyl- 
3tearlc  acid  with  a  melting  point  of  40°  to  41.5°.  The  phenylstearic 
acid  which  these  authors  obtained  from  oleic  acid  was  a  liquid  with 
a  solidification  point  of  about  0°;  that  obtained  by  us  has  a  solidi¬ 
fication  point  of  -7*. 

Thus,  the  lower  solidification  point  of  the  esters  of  arylstearlc 
acids  prepared  by  us,  compared  with  the  esters  of  the  stearic  acids. 


can  be  explained  by  the  fact  that  they  are  not  discrete  compounds, 
but  mixtures  of  Isomers,  and  by  the  lowering  of  the  solidification 
point  upon  the  Introduction  of  the  aryl  group.  For  example,  the 
solidification  point  of  stearic  acid  is  69. 4°  and  that  of  9-phenylstea- 
ric  acid,  36.5*  to  58°. 

The  viscosity  of  the  esters  (Table  2)  increases  for  a  particular 
acid  with  the  increase  in  the  number  of  carbon  atoms  in  the  alcohol, 
and  for  different  acids  with  an  increase  in  the  molecular  weight  of 
the  arylating  reagent. 

The  viscosity  of  the  esters  of  phenoxyphenyl  stearic  acid  is 
lower  than  that  of  the  esters  of  the  naphthylstearic  acid  though 
the  phenoxyphenyl  radical  is  heavier  than  the  naphthyl.  In  all 
probability  this  discrepancy  is  due  to  the  ether  function  of  the  pheno¬ 
xyphenyl  radical. 

The  thermal  oxidation  stability  of  the  arylstearates  obtained 
was  examined  at  300°  and  with  air  bubbling  through  at  the  rate  of 
5  ml  per  minute  for  10  hrs.  The  results  of  the  teBts  are  given  in 
Table  5.  Methyl  phenoxyphenylstearate  and  benzyl  ja-xylylstearate 
gave  better  results  by  all  indications  in  preventing  corrosion  of 
El -347  steel.  The  test  of  thermal  oxidation  stability  at  500°  was 
conducted  without  the  use  of  anti-oxidation  and  anti-corrosion 
additives. 

In  the  oxidation  of  benzyl  £_-xylylstearate  with  the  addition  of 
.5%  AzNII-10  there  was  observed  a  decrease  in  volatility  fran  16.5% 
to  5.6%  and  a  decrease  in  corrosion  of  El -}47  steel  from  162.4  g/m* 
to  0.0. 

This  data  indicates  that  when  matched  with  corresponding  additives 
benzyljj-xylylstearate  and  methyl  phenoxyphenylstearate  can  be  used 
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as  lubricating  materials  or  components  of  lubricating  materials  at 


300°. 


TABLE  2 

Kinematic  Viscosity  of  Esters  of  Arylstearic  Acids 


Esters  c f  arylstearic  acids 

100* 

50* 

Temperatures 
below  zero 

Methyl  phenyl  stearate 

8,70 

11.40 

451 

:-20*) 

2-ethylhexyl  phenylstearate 

5.4 

1930 

15900 

-40*) 

Benzyl  phenylstearate 

535 

1930 

5500 

30*) 

Methyl  £-xylylstearate 

4,96 

19,00 

11G00< 

—35*) 

Benzyl  ji-xylylstearate 

5,95 

3030 

283001 

-30*) 

Methyl  o-xylylstearate 

530 

21.10 

135001 

-35*) 

Benzyl  o-xylylstearate 

7,40 

31.00 

243001 

-30*) 

Methyl  naphthylstearate 

730 

3330 

143001 

-25* 

Benzyl  naphthylstearate 

9,90 

51,10 

660001 

—35*) 

Methyl  phenoxyphenylstearate 

630 

2730 

17600 

-30*) 

Benzyl  phenoxyphenylstearate 

9  m 

41,60 

225001 

-25*) 

TABLE  3 

Thermal  Oxidation  Stability  of  Esters  of  Arylstearic  Acids 

at  300°  for  a  Period  of  10  hours 


Conclusions 


1.  A  method  for  preparing  phenyl,  p-xylyl,  o-xylyl,  naphthyl. 
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and  phenoxyphenylstearic  aclda  has  been  developed. 

2.  Methyl,  2-ethylhexyl,  and  benzyl  phenylstearate;  methyl 

and  benzyl  p-xylyl-  and  o-xylylstearate;  methyl  and  benzyl  naphthyl- 
stearate  ;  and  benzyl  phenoxyphenylstearate  were  prepared  for  the  first 
time  and  their  properties  were  examined. 

3.  All  the  esters  of  arylstearlc  acids  prepared  have  low  solid¬ 
ification  points  and  a  gently  sloping  viscosity  -  temperature  curve. 

4.  The  esters  of  arylstearlc  acids  were  tested  for  thermal 
oxidation  stability  at  300*  for  a  period  of  ten  hours.  The  best 
results  were  obtained  for  methyl  phenoxyphenylstearate  and  benzyl 
p-xylylstearate .  When  matched  with  the  corresponding  anti-oxidation 
and  anti-corrosion  additives  the  esters  mentioned  can  be  used  as 
lubricating  materials  or  components  of  lubricating  materials  at  a 
temperature  of  300*. 
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LSSm&KILG  THL  CCRBGsIVL  ACTIO*  C  F  Am-ABhAmIVE 
ADDITIVE  w ITHULT  Ii-flUHIMi  THblR  SFFmCTIVfcWsafc* 

Yu.  £.  Zaslavskiy,  G.  I.  Bhor,  R.  b.  Shneyerova, 

A.  I.  Kuznetsova,  F.  B.  Lebedeva 

The  radiological  studies  performed  have  enabled  us  to  formulate  a  clear 
statement  of  the  essential  difference  in  the  requirements  that  must  be  met  for 
the  chemical  compounds  when  matching  anti -corrosive  and  anti-abrasive  oil  additives. 
This  difference  is  summed  up  in  the  fact  that  anti-corrosive  additives  must  have 
stable  sulfur  phosphorus  bonds  in  their  molecules,  while  the  anti-abrasive 
additives  should  easily  eliminate  sulfur,  phosphorus,  or  chlorine  in  order  to 
form  the  appropriate  sulfide,  pnospmde,  or  cnloriae  ol  tut  metal  at  nigh  contact 
temperatures  [jj-7.1.  ouch  an  essential  difference  in  the  aforementioned  properties 
of  tne  additives  explains  the  maximum  anti-abrasive  effectiveness  wmcn  many 
autnors  nave  set  for  cuemicalij  active  compounds  that  have  a  corrosive  effect 
upon  the  metals  wmch  tney  protect  Irom  abrssion  [8,9J.  The  mose  effective 
antl-abbraaive  additives  can  be  obtained  not  only  with  the  combination  of  chemical 
compounds  in  noruUij.  use,  wnicn  »ouiu  provide  a  satisfactory  anti-abrasive  effect 
with  e  minimum  of  corrosion  [10-12],  but  also  by  matching  of  additives  which 
combine  the  most  effective  anti-abrasive  and  anti-corrosive  components,  with 
such  s  composition  of  additives,  it  is  apparently  possible  to  eliminate  an  effect 
observed  last  time  [13]  in  which  the  activity  of  the  anti -abrasive  additives  is 
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delayed  when  they  are  used  in  friction-producing  units  of  nigh-speed  mechanisms. 
This  effect  is  related  to  the  fact  that  anti-abrasion  additives  are  usually 
devised  on  the  basis  of  a  calculation  of  their  chemical  activity  toward  the  metal 

of  the  surfaces  of  friction  only  after  the  additives  have  decomposed  after  being 
heated  tc  certain  high  temperatures.  It  is  assumed  that  the  occurrence  of 
such  high  temperatures  on  portions  of  the  rapid-heating  surfaces  of  friction 
will  bring  about  the  decomposition  of  some  amount  of  additive  near  the  haat- 
producing  zone,  while  the  main  supply  of  additive  remains  unchengeu  in  the  volume 
of  tne  oil.  Apparently ,  in  high  speed  mechanises  not  eu  ugh  time  n  provided 
at  the  surfaces  of  friction  for  decomposition  of  the  additive  anu  reaction  of 
tne  aecoinposition  products  witn  the  metal  surfaces.  Tnis  mu-t  be  taken  into 
account  in  the  development  of  a  composition  lor  anti-abrasive  auuitives. 

for  tne  stuuy  and  selection  of  two-component  additives  under  laboratory 
conditions  we  have  devised  radiological  metnods  of  determining  tht  chemical 
activity  of  anti-abrasive  additives  in  oil  in  the  presence  and  BUauce  of  friction. 
The  cnemical  activity  ol  anti -abrasive  additives,  which  determines  tneir 
reactivity  in  connection  witu  the  metai  which  they  protect  from  abrasion  and 
seizing,  and  which  thereby  determines  their  anti-abrasive  effectiveness  [12,  14, 

15J  ,  is  appraised  by  determining  the  kinetics  of  the  dissolving  in  oil  of 
radioactive  ateel  (irradiated  with  neutrons  to  1^)  or  copper  (activated  by 

110  x 

introducing  tracer  amounts  of  Ag  into  the  molten  copper;  uitder  the  actios 
of  tne  additive  being  tested  [l,  2,  lbj. 

we  studied  the  chemical  activity  with  respect  to  radioactive  copper  ana 
steal  ol  various  organic  compounds  of  sulfur  and  chlorine  which  have  found 
application  as  anti-abrasive  additives.  As  an  example,  we  have  listed  in  fig.  1 
the*  results  of  a  reo.umei.nc  determination  el  tee  chemical  activity  of  chlorinated 
paraffin,  tne  suit  ur-contuiniut.  additive  Lm-o/9 ,  and  their  mixtures,  as  well  aa 
a  mixture  of  dibenzydlauifido  am  chlorinates  perstfin  all  ol  which  had  baen 
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added  to  DC-14  oil.  This  determination  was  made  with  a  copper  plate  at  a 
temperature  of  130°.  In  fig.  1  we  see  that  the  enemies!  activity  of  the  sulfur- 
containing  additive  and  the  chlorinated  paraffin  is  considerably  less  than  the 
cnemical  activity  of  their  mixtures. 

It  is  also  seen  that  the  mixture  of  dibenzydisulfide  ana  chlorinated 
paraffin  possesses  a  very  high  chemical  activity,  a  feet  which  is  also  noted 
in  the  other  papers  [li-J.  According  to  data  from  tests  on  a  four-ball  apparatua 
this  mixture  provides  tne  higntst  anti-abrasive  effect. 


fig.  1.  Corrosion  of  a  radioactive  copper  plate  unaer  the  action 
of  oil  DC-1*+  with  various  anti-abrasive  additives.  Pinr.evich 

apparatus,  oil  temperature  130°. 

l)  Oil  DC-l^i  'e.)  DC-14  oil  with  7>  aruorinated  paraffin;  ’j)  DC-14  with  3 &  DD-b/9 j 

4)  DC-1.*  witn  m  L1.-O/9  ana  1 /,  c :  mated  paraffin;  3)  DC-14  witn  ji*  dibenxyl- 

diaulfide  ana  7/»  cnlorinated  paraffin. 

Various  aaaitives  were  introduced  into  tne  oil  along  with  the  dibemyi- 
disulfide  and  chlorinated  paraffin  for  tne  su.ecticn  of  tne  anti-corrosion 
component,  oeverul  of  tne—  provided  a  decrease  in  ccrr.  cion  -itn  copper  and 
steel.  In  Table  1  are  listed  the  results  of  the  radiometric  cetermi notions  and 
the  date  from  the  testa  on  the  four-bell  machine  loi  an  oil  cl  ae.octlve 
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refinement  (with  a  viscosity,  "lOO  =  14  c»)  with  the  most  effective  of  the 
anti -corrosion  additives  tested,  1 -L.  As  seen  in  Table  1,  the  aa-ition  of 
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— 

79 
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•tod  paraffla 

15,6 

0,18 

126 

Tha  aoua  *  %  dlbaoi/1 

dlaulflda  ♦  7 %  ablorli 

poraffis  *  H (  addltlTi 

•1-L* 

0.042 

126 

_ 1 

additive  1-L  sharply  decreases  tne  corrosive  action  of  the  oil  witn  additives 
witnout  impairing  the  anti-abrasive  properties.  Ho*evcr,  the  auditive  provides 
effective  anti-corrosive  actios  «ith  copper  under  trio  conditions  oi  the  test  only 
for  a  period  oi  10  nrs. 

Along  with  the  empirical  selection  of  aiiti -corrosion  Components,  we  also 
conducted  e  radiometric  stuay  of  tne  anti-corrosive  properties  of  phospfiorus- 
containing  Compounds,  proceeding  on  the  es^um,  tion  that  eflective  protection  of 
the  metal  surfaces  fro-  corre-iun  by  chlorine  arid  sulfur  atoms  can  be  attained 
via  tne  creation  of,  not  a  molecular,  but  a  more  conerui.t  atomic  film  through 
wuich  it  is  more  difficult  for  the  mobile  chlorine  ano  suilur  sterna  to  penetrate 
to  reach  tho  surface.  It  was  assumed  that  such  an  atomic  fii...  u.ignt  be  obtained 
using  phosphorus  confound..  This  assumption  was  based  cn  data  or,  tamed  by  us 

•  Barlim.  ai^lphencaide  1;.  a  s.mtict.  of  crex..  prepy  lstsd  auity  ipnencl. 


// 


previously  concerning  the  fact  that  the  phosphides  of  the  metals,  in  contrast 


to  the  sulfides,  were  insoluble  products  of  the  oxidation  of  the  oils,  and  are, 
therefore,  held  firmly  on  the  surface  of  the  metals  for  a  long  time  [1-4J.  Our 
attention  last  time  was  aevoteu  to  this  as  well  as  to  other  research  [  12 J. 


for  this,  it  is  necessary  that  the  phosphorus-containing  compounds  be  soluble 
in  the  appropriate  oil  and  that  they  eliminate  phosphorus  at  a  temperature  consider¬ 
ably  lower  than  that  of  decomposition  of  the  anti-abrasive  components.  It  waa 


assumed,  in  addition  to  that,  that  the  formation 


Duration  of  the  experiment, 
hours 

fig.  2.  Corrosion  of  radioactive 
steelplates  under  the  action  of  an 
oil  containing  anti-abrasive  addi¬ 
tives  and  various  anti -corrosion 
phosphorus-oontaining  compounds. 
Finkevich  apparatus,  oil  tempera¬ 
ture  SCO.  l)  oil  of  selective 
refinement  with  viscosity  *  14 

os  +  3-  dlbenzyl  disulfide  +  7 % 
chlorinated  paraffin;  2)  the  same 
♦  i*  phosphorus-containing  additive 
Ef-9l  })  the  same  ♦  0.5X  triphenyl 
phosphite. 


on  the  surface  of  the  metal  of  a  phosphide 
haring  an  anti -wear  effect,  would  not 
impair  the  effectiveness  of  the  anti- 
abrasive  components. 

▲s  is  seen  in  Fig.  2,  the  addition 
of  phosphorus  additives  assures  a  signif¬ 
icant  reduction  in  the  corrosion  of  steel 
Cat  an  oil  temperature  of  2GC  )  under  the 
action  of  a  mixture  of  dlbenzyl  disulfide 
and  chlorinated  paraffin.  In  this  way, 
according  to  the  data  from  teste  on  the 
four-ball  machine,  the  anti -abrasive 
effectiveness  is  not  impaired.  Listed 
below  are  tbe  results  of  radiometric 

determinations  of  the  corrosion  of  steel 

o 

at  an  oil  temperature  of  2GG  . 


Corrosion  of  steel 
io  6  hrs, 
counts/ndn 


Oil  DC-14  52 
DC-14  ♦  Lh-6/9  ♦  7 it  chlorinated  paraffin  1&48 
The  same  ♦  0.5X  tricresyl  phosphate  1832 
The  same  ♦  0 .536  triphenyl  phosphite  80 


The  difference  in  temperature  of  decompoaition( elimination  of  phosphorous)  of 
triphenyl  phosphite  and  tricresyl  phosphate  was  evidenced  by  the  effectiveness 
of  the  anti -corrosive  action  of  these  compounds  in  composition  with  a  chemically 
active  mixture  of  anti -abrasive  components. 

Tricresyl  phosphate  gave  no  anti -corrosive  effect,  while  triphenyl  phosphite 
provided  a  sharp  decrease  in  corrosion.  The  proposed  application  of  phosphorus- 
containing  anti-corrosive  components  in  composition  with  the  most  chemically  active 
anti-abrasive  additives  can  enable  ua  to  use  as  highly  effective  additives  chemical 
compounds  which  have  previously  been  rejected  due  to  their  high  corrosive  activ¬ 
ities.  The  chemical  interaction  of  the  surfaces  of  friction  with  anti -abrasive 
additives,  which  prevent  and  lessen  abrasion  and  seizing  under  conditions  of  high 
stress  and  contact  temperatures,  can  in  the  presence  of  small  and  moderate  stresses 
give  rise  to  chemical  wear,  in  some  cases  considerably  exceeding  that  produced 
during  operation  on  oils  without  additives. 

Tests  of  an  oil  with  anti-abrasive  additives  were  conducted  on  a  machine  the 

friction-producing  unit  of  which  (Tig.  3)  consisted  of  two  hollow,  cast-iron 

cylinders,  with  rubbing  ends  (lo  mm  in  external  diaan),  one  of  which  was  radioactive 

2 

£  17 J.  The  tests  were  conducted  at  60C  rpm  with  a  force  of  2.3  kg/em  for  a  duration 
of  1  hours.  The  experiment  was  repeated  many  times  and  for  an  indication  of  the 
wear  the  average  value  of  the  wear  from  the  data  of  all  the  parallel  experiments 


was  taken. 


Fig.  3.  Diagram  of  the  friction* 
producing  unit  of  the  machine, 
l)  radioactive  sample  subjected  to 
to  friction]  2)  reservoir  for  the 
oil;  3)  insert  of  cobalt-60j  4) 
non-radioactive  sample  subjected 
to  friction. 


previously  shown)  insures  that  the  level 


Average  value  of  wear, 
counts/mln 


DC-14,  9  experiments.. .  660 

DC-14  +  3#  LA-6/9  ♦  1% 
chlorinated  paraffin, 

9  experiments. . .  1920 

DC-14  +  3*  Ln-6/9  ♦ 


0.3X  triphenyl  phosphite, 

3  experiments .  640 

From  the  list  of  results  we  see  that 
the  addition  of  aati-abraaivo  additives 
to  DC-14  sharply  increased  wear  on  the 
friction  surfaces.  The  use  of  these 
additives  in  composition  with  tri phenyl 
phosphite  (done  to  eliminate  corrosion  as 
of  wear  on  the  surfaces  of  friction  will 


be  equal  to  the  level  of  the  wear  which  takes  place  when  operating  on  oil  without 
additives. 


Thus,  it  has  been  experimentally  proven  that  the  use  of  phosphorus  compounds  as 
anti -corrosive  components  in  composition  with  anti-abrasive  additives  not  only 
sharply  reduces  corrosion,  but  also  provides  a  decrease  in  chemical  wear  on  the 
surfaces  of  friction  with  low  stresses. 
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